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Introduction
Polydactyly is one of the most common developing 
limb malformations noticed at the start and it is 
characterized by the presence of extra-digits of the 
hands and/or the feet [1]. It can occur as an isolated 
malformation or associated to various syndromes 
and it can have a hereditary transmission with 
different patterns of presentation according to 
dominance, penetrance, and expressivity[1-4]. 
Polydactyly is an important condition in clinical 
medicine because it has not only aesthetic but also 
functional implications. It may require surgical 
treatments and it can be the red light of underlying 
complex genetic syndromes[2,3].
 In literature, some authors have described 
higher predilection for the involvement of the 
upper limbs, for the right hand and the left foot 
[1]. Post-axial polydactyly is more frequent than 
pre-axial or meso-axial, it is more common in 
black people and it has a higher predilection for 
males [5]. When seen is white people, post-axial 
polydactyly is more frequently associated with 
various syndromic conditions and to parental 
consanguinity [6]. 
 The involvement of all the four limbs is possible 
and it is usually associated with severe syndromes, 
among which there are Bardet-Biedel, Ellis-van 
Crefeld, Fryns, and oral-facial-digital [3]. Isolated 
hexadactyly of the four limbs is extremely rare 
and just a few cases are reported in the current 
literature[3,7-9]. Treatment options vary from 
conservative to corrective, and a careful and 
multidisciplinary evaluation is important to set up 
the best treatment for every patient since in the 
current literature there is no consensus over the 
best treatment choice for polydactyly [8]. 
 In the present report, we want to present two cases 
of post-axial hexadactylism of both hands and feet 
Abstract
Introduction: Hexadactyly is a congenital physical anomaly, potentially affecting the hand or the food. Aim of this 
study is to report two case reports of hexadactyly involving the four limbs, with a literature review focused on this 
pathology. 
Methods: This article describes the treatment proposed in two patients with hexadactyly, from the birth to one year 
follow-up. A literature search was performed to compare the different treatment choices.
Results: The treatments described for hexadactyly can be conservative or surgical, with good results in both cases. 
The main aspect to consider is the functionality of the extra-digits. 
Conclusions: Hexadactyly of the four limbs is a relevant clinical condition under many aspects and requires a careful 
multidisciplinary evaluation.
Level of evidence: V.
Keywords: Polydactyly, hexadactyly, hexadactylism, post-axial polydactyly, hands malformation, foot malformation, 
limb malformation.
An unusual presentation of isolated polydactyly: 
four limbs hexadacyly
Sonia Maggi1,2, Cristina Viganò2, Pierluigi Colombo2, Alessandra Menon1,3, 
Riccardo Compagnoni1,3, Francesca Cortinovis4, 
Francesco Morandi4, Alessandro Crosio5, Pietro Simone Randelli1,3.
1) Laboratory of Applied Biomechanics, Department of Biomedical Sciences for Health, Università degli Studi di Milano, Via Mangiagalli 31, 20133 Milan, Italy;
2) Reparto di Ortopedia e Traumatologia, ASST Lecco, Ospedale S. Leopoldo Mandic, Piazza San Leopoldo Mandic 1, Merate (LC)
3) Residency in orthopedic and traumatology, Università degli Studi di Milano, Via Mangiagalli 31, 20133 Milan, Italy; 
4) Reparto di Pediatria e Neonatologia, ASST Lecco Ospedale S. Leopoldo Mandic, Piazza San Leopoldo Mandic 1, Merate (LC)
5) Chirurgia della Mano e Microchirurgia Ricostruttiva, ASST Centro Specialistico Ortopedico Traumatologico Gaetano Pini-CTO, Piazza Cardinal Ferrari 1, Milano
Corresponding author: Sonia Maggi - Via Pini,3 20122 Milano - sonia.maggi.89@gmail.com
(2020) AMSUM 1(1):9. doi:10.13130/AMSUM/13402 
Submitted: 1st May 2020   Accepted: 5th May 2020 A M S U M
Archives of Medicine And surgery 
of the university of Mil An
This work is licensed under a Creative Commons  
Attribution-NonCommercial-NoDerivatives 4.0  
International (CC BY-NC-ND 4.0)
S. Maggi et al., An unusual presentation of isolated polydactyly: four limbs hexadacyly. (2020) AMSUM 1(1):17-21.
18
of two non-consanguineous newborns that were 
admitted to our Orthopedic Department because 
of the peculiarity of these rare presentations. We 
want also to discuss the different treatment options 
adopted given the current literature.
Case Report I
A male newborn was sent to our clinic for 
Orthopedic consultation due to the finding of an 
extra digit in all four limbs. No genetic syndromes 
or limb malformation were present in his parents’ 
familiar or personal history. The baby’s parents 
were from Morocco and they were first degree 
cousins. No other risk factors were known. In the 
first days after birth, he was studied with cardiac, 
brain, abdomen, and hips ultrasounds and optical 
evaluation: no pathologic findings.
 X-rays of the four limbs were performed and 
according to Temtamy-McKusick and Rayan-
Frey classifications, we could classify this 
malformation as post-axial polydactyly type 2 for 
the hands (ulnar pedunculated non-functioning 
extra-digit) and post-axial polydactyly type 4 for 
the feet (fibular well-functioning digit articulated 
to a “Y-shaped” fifth metatarsal). [Fig.1]
 The treatment of choice was suture legation of the 
pedunculated extra-digits of the hands, performed 
a few days after birth, and no treatment was 
proposed for the feet as they were well-formed, 
functioning and no conflict with the other fingers 
were present. The sutures were controlled every 
three days to check the normal progression of 
necrosis. No complications were recorded and 
the procedure was complete in ten days. At two 
months follow-up little scars on the ligature sites 
were present, without any functional impairment 
nor sensitive alterations. Feet extra-digits were 
normally grown, with no signs of a peripheral 
vascular or nervous deficit.
 At four months of age, he underwent complete 
genetic evaluation with no pathological findings. 
At one-year follow-up hands were normally 
grown, with no functional impairment, no signs of 
painful remnants or neuromas; a little painless scar 
was present in the right hand, no residual on the 
other hand. Feet were normally grown, extra digits 
were well-functioning, no signs of functional 
impairment nor peripheral vascular and/or nervous 
deficit, and no conflict with shoes or other digits. 
[Fig.2].
Case Report II
Another male newborn was admitted to our 
department for the presence of hexadactylism of 
the four limbs. Limb malformations were present 
in his mother’s history: she presented an extra-digit 
Figure 1 - X-Rays at birth: post-axial extra-digits in 
hands and feet
Figure 2 - Clinical findings at one year follow-up: no 
functional impairment. A little scar is visible in the 
right hand.
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of the left foot and the remnant of a pedunculated 
extra-digit of the hand that underwent ligature a 
few days after birth. The baby’s parents were 
Italian, non-consanguineous and no other genetic 
anomalies or pathologic findings were recorded in 
their history. In the first days after birth, he was 
studied with cardiac, brain, abdomen, and hips 
ultrasounds: no pathologic findings.
 According to Temtamy-McKusick and Rayan-Frey 
classifications, he presented post-axial polydactyly 
type 1 in the hands (ulnar soft tissue nubbins) and 
post-axial polydactyly type 5 in the feet (fibular 
well-functioning digit articulated to the fifth 
metatarsal with partial soft tissue syndactyly to the 
fifth finger and clinodactyly of fifth and sixth digits 
overlapping the fourth). [Fig. 3].  The treatment we 
suggested was surgical excision of extra-digits of 
the feet because they would have created conflict 
with the other digits and may lead to cutaneous 
problems, while no treatment was suggested for the 
hands as the nubbins should not have affected the 
manual skills learning. The surgical indication was 
meant to be performed when the baby would have 
grown enough to undergo total anesthesia without 
complication. At six months old he underwent 
genetic evaluation without pathological findings. 
At a one-year follow-up, new X-rays of the feet 
and clinical evaluation were performed with the 
findings of well-formed and well-functioning 
hands with little nubbins on the ulnar side without 
significant volumetric gain and well-functioning 
feet with important digits overlapping [Fig. 4]. 
Surgical excision of the extra-digits of the feet was 
confirmed at the age of at least 18-24 months.
Discussion and Literature Review
Polydactyly is one of the most common 
deformities in limbs and it can occur as an isolated 
manifestation or as a part of a complex genetic 
syndrome [1,2].
 Post-axial hexadactyly is the most frequent 
presentation and it generally involves one or 
two limbs[3]. The involvement of all four limbs 
is rarely described for isolated forms and to our 
knowledge, just a few articles are present in the 
current literature[3,7,9-10] [Fig. 5].
Isolated post-axial hexadactyly is more frequently 
seen in black males [5], but Rossi et Al. presented 
the case of a Caucasian female newborn with 
hexadactyly of the four limbs with a different 
pattern of presentation (according to Rayan Frey 
classification: type 2 for the left hand, type 4 for 
the right hand, type 4 for the feet)[9].
Another case of Caucasian female newborn 
presenting post-axial hexadactyly of the four limbs 
is the one reported by Villa et Al.[10] No other 
anomalies were found, but she had familiarity with 
limb malformation on both maternal and paternal 
sides. She presented fifth ray hexadactyly in the 
hands with symmetrical presentation and fourth 
ray duplication in the feet with asymmetrical 
presentation (Rayan-Frey type 4). She was 
dismissed from the hospital with a clinic follow-
up program[8].
Figure 3 - Clinical (a) and  radiological (b)  findings  
at birth: post-axial extra-digits in feet and post-axial 
bump in hands.
Figure 4 - Clinical findings at one year follow-up
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Banergee et At. reported a case of post-axial 
hexadactyly of four limbs in a male newborn 
whose only issue was his consanguineous parents. 
He presented symmetrical anomalies in both 
hands and feet with well-formed and functioning 
extra-digits (type 4 Rayan-Frey classification). 
They decided not to perform any corrective 
surgery and to wait for the baby’s growth to assess 
the functional integrity of the limbs as well as the 
cosmetic appearance and the eventual onset of 
discomfort [7].
 It is an important clinical condition under many 
aspects, especially functional, pathological, 
aesthetical, and psychological [2], so it requires 
a careful evaluation to distinguish isolated non-
syndromic from syndromic forms and to choose 
the most suitable treatment for each patient. 
Different treatment options go from conservative 
to corrective strategies, including suture ligation 
or surgical excision [8]. The current literature 
lacks agreement on the best corrective treatment: 
the results are similar and acute or long term 
complications have been reported only in a few 
studies and in a small percentage [8]. Suture 
ligation is an easy procedure that can be performed 
at the patient’s bed, in the first days after birth 
and it does not require total anesthesia[8]. On the 
contrary, it is not always feasible because it can 
be performed just in presence of polydactyly type 
1 or 2 when the skeletal structure is not complete 
and the digit is not articulated to the metacarpal/
metatarsal; this procedure can be complicated 
by the onset of neuromas in the site of ligature 
or painful remnants that may require additional 
treatments, even if these events are rarely 
described [8]. Surgical excision is a more complex 
procedure, it can be performed for all types of 
polydactyly, but it requires total anesthesia so it 
cannot be done in the first days after birth and it 
can be complicated with infection. For all these 
reasons, it is important to evaluate every single 
case as unique and since there is no consensus over 
the best treatment for polydactyly in literature a 
multidisciplinary approach is mandatory [2,8]. 
The cases we reported represent the association of 
particular aspects of polydactyly: the involvement 
of all four limbs in absence of genetic abnormalities, 
the Caucasian race in isolated form, the parents’ 
consanguinity, and the symmetrical presentation. 
In our department, we proposed different 
treatments because lots of factors play a role in the 
decision-making strategy for polydactyly, but the 
main aspect to consider is functionality.
 We chose suture ligation for the extra-digit of 
the hands in the first case because they were not-
functioning peduncles and it was an easy procedure 
that could solve the problem in the first days of 
birth. We used a topic anesthetic cream with 
lidocaine+prilocaine to reduce the discomfort of 
ligation and no local complications were recorded 
during the procedure nor during the following 
clinical evaluations. On the contrary, we inclined 
for conservative treatment for the extra digits of the 
feet because no functional impairment was present 
nor vascular or nervous deficit. We preferred to 
have clinical follow up to evaluate his growing and 
gait learning. At one year follow up no deficit was 
recorded in gait learning, so we continued with a 
conservative strategy. Surgery could be performed 
in a second time if discomfort appears or for 
psychological and/or aesthetic implications. 
In the second case, we chose conservative 
treatment for the nubbin of the hands because they 
were painless and they did not have any negative 
impact on the learning curve of the manual skills 
of the baby. Surgical treatment could be an option 
for aesthetic reasons in the future. On the contrary, 
we indicated surgical treatment for the extra digits 
of the feet even if they were well-functioning 
because their shape could generate painful 
conflict with the other fingers, especially when 
Figure 5 - Literature review process
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wearing shoes, and since it was type 5 polydactyly 
according to Temtamy-McKusick and Rayan-Frey 
classifications, suture ligation was not a possible 
option.
Conclusions
Polydactyly is a common limb malformation 
presenting extra-digit of hands and/or feet, but 
the involvement of all the four limbs is quite rare. 
It is an important clinical condition under many 
aspects, especially functional, genetic, aesthetic, 
and psychological, so it requires a careful 
multidisciplinary approach. Both conservative 
and corrective treatments could be performed for 
this condition, but the main aspect to consider is 
functionality.
It is important to talk with the parents to assess 
the goal of the treatment and to choose together 
the most suitable strategy for each case. Temtamy-
McKusick and Rayan-Frey classifications 
combined with the clinical evaluation can guide 
the clinician toward the treatment choice. Clinical 
follow-up is mandatory for both conservative and 
corrective treatments to check the growing and the 
functionality of the limbs. In the current literature, 
there is no consensus over the best treatment as 
there is a lack of comparative studies and only 
a few cases of hexadactyly of the four limbs are 
described. Further studies are advisable to better 
understand this rare pathology and address the 
clinicians toward the most suitable therapeutic 
options.
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